ABSTRACT
An Introduction to TBL
The ever-increasing class size and associated high student-tofaculty ratios in higher education have led to the need for innovative ways to promote student engagement and facilitate learning. Active learning techniques, involving small student groups, have therefore gained popularity in higher education. [1] [2] [3] [4] One such active learning technique is teambased learning (TBL). TBL, described by Michaelsen et al as an instructional strategy, is rapidly gaining momentum in higher education. 5 Michaelsen has described three phases of TBL. Phase 1 is the preparatory phase where students prepare for the in-class TBL session by learning the content of the material provided by the faculty. 5 Phase 2 is the accountability phase where individual students demonstrate their readiness for the class by taking an in-class test called the individual Readiness Assurance Test (iRAT). This iRAT is based on the content of the materials provided to the students prior to the TBL session. Individual students then join their preformed teams and the teams answer the same set of questions as in the
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2 application in didactic and experiential education. [1] [2] [3] 8, 10, 12, 14, 16, 17 TBL in Pharmacy Documentation of the use of TBL in pharmacy education is limited. 6,9, 18,19. Beatty et al of the Ohio State University College of Pharmacy and the University of Cincinnati College of Pharmacy have described the successful incorporation of TBL into the workshop portion of a pathophysiology and therapeutics course sequence. 6 The aim was to promote greater integration of concepts across the pharmacy curriculum and promote consistency in the problem-based approach to patient care; they found the strategy very effective in achieving the desired outcomes. 6 Conway et al of the University of Oklahoma College of Pharmacy have also described the incorporation of TBL strategies into a lecture-based cardiovascular module within a 10-seies pharmaceutical care integrated course sequence taught across two campuses simultaneously. 18 They replaced eight hours of classroom lectures with six self-directed learning assignments and transformed the case discussions portion of the course into TBL case sessions, with the aim of increasing students' ownership of their own learning as well as student-student engagement and participation. 18 Each TBL case session was preceded by a quiz to assess students' readiness for the session but there was no mention of team quizzes. The researchers reported the achievement of the course objectives with no adverse effects on overall students' course grades. 18 Letassy et al transformed an endocrine module taught across two campuses (University of Oklahoma College of Pharmacy and the Oklahoma State University Center for Health Sciences) into 13 TBL sessions and determined that iRAT and tRAT scores significantly predicted overall course grades, and course grades were higher than those earned prior to the implementation of TBL. 9 It is pertinent to note that the use of TBL as an instructional strategy in pharmacy education, as described above, occurred within traditional core courses in the PharmD curriculum. However, Poirier et al of the Southern Illinois University School of Pharmacy have also incorporated TBL into a nontraditional but required course in cultural competency. 19 The course included individual readiness assessment tests and team readiness assessment tests (RATs). However, it is not clear whether the individual and team tests involved the same sets of questions as is the norm in TBL sessions. 5 In addition, the normal TBL application exercises were also absent in this particular study.
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TBL at Touro College of Pharmacy, New York (TCOP, NY) TBL was introduced to the faculty of Touro College of Pharmacy, New York (TCOP, NY) in 2009 through a collegesponsored workshop on our premises, facilitated by an outside educator with expertise in TBL. The author was among the first to introduce TBL into a course in TCOP, NY.
TCOP, NY has 3 public health-related core courses in its curriculum. This reflects the College's greater emphasis on public health and the desire for its graduates to play active roles not only in the clinical care of individual patients but also in disease prevention and health promotion at the population or community level. To further prepare students for careers in public health, especially directed at helping to address the many drug-related global health challenges of our time, the elective course in Global Health was developed. The course was offered for the first time in the spring of 2010 to second year students of the College's 4-year professional (2 year didactic +2 year experiential) PharmD program.
The elective course in Global Health is a 3-credit hour course which, following the school's blended curriculum format, allows a 2-hour classroom session weekly and a one-hour session on the school's Blackboard ® Course Management System (BB). The detailed description of the course is the subject of another manuscript being developed; this paper focuses on the TBL sessions of the course.
The study sought to answer the following specific questions: 1) Will TBL contribute to the performance of students in this Global Health elective course, as evidenced in iRAT scores, tRAT scores and grades? 2) What are the perceptions of pharmacy students of TBL as an instructional strategy in this course?
The study was approved by Touro College' Table 3 lists the topics in the course which were addressed as TBL sessions. Topics were selected for TBL if they provided greater opportunity for enhanced student-to-student engagement and for developing critical thinking and analytical skills. Each TBL session lasted for 1 hour 50 minutes which is the allocated time for all classroom sessions across our curriculum. Approximately three days prior to a TBL session, content materials in the form of PowerPoint slides and internet website links, with or without research papers, were posted on Blackboard ® (BB). A BB announcement was posted, supported by an email sent through BB, to remind students of the scheduled TBL session and of the availability of these materials on BB. Since TBL was very new to the students at this time, they were asked to limit their presession preparation to the content of the PowerPoint slides and to use these and the additional resources for the application part of the TBL session.
During the first 10 minutes of the TBL session, students' individual readiness for the session was assessed with a 10 multiple-choice questions iRAT. Each correct score in the iRAT had a value of one point. (Appendix 1 provides an example Assurance Test for Macroeconomics and Health). Although some researchers have used Student Response Pads (i.e., clickers) for the iRATs, 17 the author used scantron sheets for the iRATs. After the iRAT, students moved into their preformed teams and were allotted 10 minutes to answer the same 10 questions (i.e., tRAT). As described earlier, the rationale for using the same questions for the iRATs and the tRATs was to determine whether the student-to-student engagement during the team sessions would enhance overall team performance and student learning as reflected in their tRAT scores when compared to the iRAT scores of individual team members. During each tRAT, teams discuss and reach consensus to select the best answer choice for each question.
Since immediate feedback, especially during the tRAT, is a key component of TBL, student teams in this course used the Immediate Feedback Assessment Technique (IF-AT) scratchoff forms to answer the questions during the tRATs. 5, 20 When scratched, a correct answer reveals a star on the IF-AT forms. 21, 22 Research has shown that students appreciate the instant feedback that the IF-AT forms provide, creating an opportunity for greater team interaction, student engagement, and overall enhancement of the classroom experience. 21, 22 TCOP, NY uses the 10-question, 5-options (A-E) IF-AT scratch forms. Teams in this course obtained 5 points for every correct answer revealed during their first attempt; 3 points for a second attempt, 1 point for a 3 rd attempt, and no points for a 4 th attempt. Therefore, the maximum points any team could earn for a tRAT was 50.
After the usual 10 minute break, students re-joined their teams to work on the application phase of the TBL session, which usually required 40 minutes of class time. Student teams searched for additional information from reputable websites, among other resources, in order to provide acceptable answers to the questions in the application exercises. The application part of the TBL session earned each team an additional maximum of 50 points, giving each team, an overall maximum obtainable score of 100 points for each TBL session.
Appendix 2 illustrates the application exercise for the TBL session on the Report of the Commission on Macroeconomics and Health (CMH). The Report of the CMH established the global evidence that increasing resources for health in low income countries, which carry the greatest proportion of the global burden of diseases, yields dramatic and sustainable socioeconomic growth. 23 The last 10 minutes of the TBL session were used for discussing the application exercises. During this time, teams could be called upon at random by the faculty to answer any questions regarding the significant issues raised within the application exercises. Teams could also ask questions or provide comments to other teams. Discussions enhanced the learning experience by providing students with the opportunity to learn the concepts being studied as they related to countries other than those assigned to their teams.
Student Performance
Students were assessed based on their performance on the iRATs, tRATs, the application exercises, and group projects. Class attendance and participation as well as team members' evaluation of a student's contribution to overall team effort, following a given rubric (Appendix 3), also contributed to a student's overall course grade. Peer evaluation points for 
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4 each student (maximum 32) consisted of the average of the total points received from the team members. 19 Class participation was evaluated based on class attendance and general contribution to class discussions. Unannounced class attendance was taken throughout the course. Table 4 gives the distribution of points in the Global Health course offered in the spring of 2010. Table 5 gives a breakdown of team members' iRAT and tRAT scores for the TBL session on the Report of the Commission on Macroeconomic and Health. Peer-to-peer learning took place within the teams during the tRAT as reflected in the higher tRAT scores compared to iRAT scores. Apart from team 10 that had one answer correct after their second attempt, the other 9 teams answered all 10 questions correct at their first attempt, an indication of enhanced learning and performance of the individual students making up each team.
With the aim of developing applicable skills for Global Health careers in the students, the course did not assess student learning through the usual examinations. It is important however to note that the 4 TBL sessions in the course accounted for a total of 30% of the overall course grade; 15% for both the iRATs and the team grade (i.e., tRATs and application exercises). Results of course performance included 88.7% of students earning a letter grade of A, 9.4% earning a B, and 1.9% earning a D. The letter grade earned by students was found to mirror closely their participation and/or performance in the TBL sessions, especially the iRAT component. Thus, those earning a B in the course either had one or more low iRAT scores or missed one TBL session altogether. Those who earned a D were found to have missed 2 TBL sessions. The peer evaluation of contribution to team effort was not part of the TBL grading; team members evaluated their peers with respect to their efforts and other attributes related to the completion of the three group projects in the course.
Student Perceptions
As a newly-introduced instructional strategy in the College, it was important to explore students' perceptions of TBL compared to other methodologies used in the course (Table  1) . At the end of the course therefore, the qualitative responses of students to the statement "I believe the learning I did during (chose one) will have the most lasting effect on my career," were obtained anonymously using Student Response Pads (clickers). 24 Forty eight percent of the students believed that their learning during the TBL sessions would have the most lasting effect on their careers as compared to 30% and 22% who believed classroom lectures and group projects, respectively, would have this same effect (Figure 1) . To confirm or refute literature reports that TBL improves analytical and critical thinking skills of students, students were again evaluated for the extent of their agreement with the statement, "I believe the TBL sessions helped to improve my analytical skills." Fifty seven percent of the class strongly agreed with the statement; 19% agreed; 5% were neutral; 17% disagreed; and 2% strongly disagreed (Figure 2) . Discussion TBL has been successfully implemented throughout an endocrine module in a PharmD curriculum and also in the workshop portion of a course sequence in pathophysiology and therapeutics. 6, 9 Elements of TBL have also been incorporated in a cardiovascular course module and a cultural competency required course in pharmacy. [18] [19] This paper presents qualitative evidence of the applicability and effectiveness of TBL in a PharmD course outside the traditional PharmD curriculum(ie. a Global Health elective course). This further supports the adaptability and versatility of TBL as an instructional strategy, a fact that has been established in other health professional courses. 2, 3, 7, 8, 10, [12] [13] [14] 16 The use of TBL in this Global Health elective course has highlighted the importance of carefully formulating the iRAT and tRAT questions that will test not only the knowledge of key concepts, but also the understanding of the interrelation with concepts of topics previously covered in the course. This sets the tone for the successful application of these concepts in the application phase of the TBL session where critical thinking, analysis, reasoning, and formulative skills are developed. Grading the TBL sessions, especially the iRATs, as was done in this course, has been found to increase the importance and value that students attach to these sessions. 6, 9 Different TBL users have reported different time allocations for the readiness assurance tests and the application phases of the TBL session. 6, 9, 18 In this course, the 10 minutes allocated for the iRATs and the tRATs, the 40 minutes allocated for the application exercises, and the 10 minutes allocated for discussion of application exercises were found to be adequate. All teams were required to hand in their written or typed application answers by the end of the class. It is the belief of the author that the time allocated to the various parts of a TBL session and the TBL session as a whole will be determined by the nature of the topic, the nature and number of questions in the readiness assurance tests, and the degree of complexity of the application exercises. As students become more comfortable with TBL, their efficiency increases.
As the coordinator of the Global Health course, the author made a conscious effort to use methodologies such as TBL and group projects to develop requisite skills for global health careers, with the goal of avoiding the "cramming, pouring and forgetting" tendencies of students during routine examinations. It was gratifying to note, however, that the personal accountability associated with TBL made it possible to appropriately reward students for their personal efforts in the course. Class participation and high iRAT scores were associated with a letter grade of A in the course. On the other hand, class absenteeism and/or low iRAT scores resulted in low overall course grades. Thus it can be inferred that TBL scores in a course, even in the absence of routine examinations, would be appropriate assessment tools for students' course grading.
A particularly interesting observation made was the team dynamics that occurred during TBL sessions as compared to team or group projects in the course. As explained earlier, the same teams worked in the TBL sessions as well as the 3 group projects in the course. However, 48% of students believed that TBL, as an instructional strategy, would have the most lasting effects on their careers. On the other hand, less than half of that (22%) believed group projects would have the same benefit. This confirms the transformational benefits of TBL as compared to traditional group work. 5, 15 The difference may be due to the greater individual responsibility and accountability for learning and team collaboration that are required for success in a TBL session.
It is important to explain here that the group projects differed from the TBL sessions in one fundamental way. Group projects did not include the individual readiness assurance process associated with TBL. Thus, all students in a given team received the same team grade for each group project irrespective of their individual contribution to the team effort. Each team completed their group projects outside of class, thus it was possible for "low team contributors" to earn the same grade as "high team contributors." One way of attempting to distinguish between students within teams in this course was the peer evaluations completed at the end of the course. Every student evaluated each team member's contribution to team effort following a standard evaluation rubric (Appendix 3). The peer evaluations contributed 5% of each student's overall course grade.
Higher tRAT scores of teams compared to the iRAT scores of the individual team members found in this study confirmed enhanced team performance and individual student learning, through improved student-to-student engagement during TBL sessions, that has been reported in earlier studies. 6, 9, 15 Furthermore, over 75% of students in this course believed that TBL has helped to improve their analytical skills.
Implications
It is important to note that the increased student-student and student-faculty engagement achieved through TBL increases faculty workload, especially in preparation for TBL implementation. 12, 15 Faculty time is needed in the preparation of pre-session content for students' self study, the development of questions for the readiness assurance tests and the development of application exercises, followed by facilitating discussions during TBL sessions and grading of TBL coursework (i.e., iRATs, tRATs, and application exercises). Hence faculty buy-in is critical for successful implementation of TBL. Faculty buy-in will make possible the willingness, interest, and enthusiasm required to follow through with the increased faculty workload associated with TBL. 15 Second to faculty buy-in is experience with and expertise of the faculty in the use of TBL. 12, 15 Expertise is developed through initial and continuous training, experience with TBL, as well as internal and external mentoring by educators with greater experience and expertise with TBL. 12, 15 A critical mass of faculty using TBL in a given school facilitates collaboration and mutual support among the faculty. 12, 15 Students' buy-in has also been found to be important for the successful implementation and continuation of TBL in a course. 12, 15 It is important to appreciate that despite the benefits of TBL, not all students will be comfortable with TBL as an instructional strategy due to different learning preferences among students. Some students prefer lectures over TBL and resistance of students to TBL implementation has resulted in its discontinuation in some schools or courses. 12, 15 In this Global Health course, for example, 30% of the students believed that learning through classroom lectures would have the most lasting effect on their careers. However, it is the belief of the author that the enthusiasm, the level of comfort of the faculty with TBL, as well as the faculty member's competency in implementing TBL will have a direct bearing on the level of acceptance of TBL by students.
Finally, buy-in by administration has been found to be essential in successful implementation of TBL in individual courses or across the curriculum. 12, 15 Support from the administration would be shown in the resources provided to facilitate TBL implementation. 12, 15 The required resources include preformed student teams, adequate class time for TBL sessions, and Student Response System (clickers). The administration of TCOP, NY has laid the foundation for active learning in general and of TBL in particular in the College's PharmD program. This is because the College has adopted a blended learning curriculum involving the use of technology and a variety of instructional strategies which, together, provide students the opportunity to learn in the classroom, laboratory, the community, online, and by themselves. This curricular arrangement has meant the establishment of student "learning communities," or preformed student teams, whose membership is changed every semester as has been explained earlier, even before the introduction of TBL into the College's teaching tool box in 2009. Classes across the curriculum have also been uniformly allocated 1 hour 50 minutes to provide adequate class time for TBL sessions. Furthermore, the Administration also acquired, for faculty's use, the faculty's choice of the IF-AT scratch-off forms. Finally, basic science and therapeutic courses in our curriculum have seen enhanced integration and better sequencing to facilitate student learning and better understanding of the interrelationships of concepts across courses. Since such integrated courses typically have more faculty than nonintegrated courses, implementing TBL in such integrated courses may reduce the work load of individual faculty but over all coordination may prove to be more challenging although it has been successfully done by others.
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Future Research
From available literature, it is clear that the use of TBL in pharmacy education is relatively new and limited. Thus an exploratory study of TBL use in pharmacy schools, similar to the one undertaken by Haidet et al within medical education is needed. 13 Such exploratory study of TBL use will serve to document which schools of pharmacy have embraced TBL as an instructional strategy in their curriculum. It will also uncover in which courses-required or elective, traditional or non-traditional, basic science, therapeutics, public health etc. TBL is being implemented and to what extent. Faculty, students, and administration perceptions and experiences with TBL will also be elicited in this initial exploratory study. The findings of this exploratory study of TBL use could form the basis for implementing the desired intervention (s) in pharmacy education. Such intervention(s) may include capacity building of pharmacy faculty in TBL. The intervention(s) may then be followed up with a second study of TBL's development and growth in pharmacy education, such as was undertaken by Thompson et al two years after the exploratory study of Haidet and collegues. 12 The ultimate goal of all these research and other interventions is to rake into pharmacy education, the transformatory benefits of TBL.
Summary
TBL was successfully implemented in a new elective course in Global Health in a PharmD blended curriculum. As an instructional strategy, it was well received by students, as nearly half of the class believed TBL provided the degree of learning that would have the most lasting effect on their careers. For successful implementation, buy-in from faculty, students, and administration is critical. 1) Outline the key steps that your assigned country has taken and analyze these for conformity with those summarized in the power point slides. 2) By the use of relevant indicators over time, provide evidence to support your evaluation as to whether your assigned country's health and development agenda appears to be working or not 3) Make recommendations, with reasons, for improving the health and development outcomes of your assigned country.
Take Note: Answers should be well and neatly written in INK or typed and numbered to correspond to the question number being addressed.
Answer sheets should indicate the group name and the names of team members present. All answer sheets are due at the end of the class without exception Provide references of all the sources used for your answers
